The effects of amphetamine on recovery of function after cortical damage in the rat depend on the behavioral requirements of the task.
The effects of amphetamine on the recovery of function following unilateral lesions of the rat somatic sensorimotor cortex (SMC) were examined. Rats with large SMC were tested on two measures of locomotor placing: the beam-walking test and the foot-fault test. Amphetamine produced an immediate and enduring facilitation of recovery on the beam-walking test. In contrast, the drug had no effect on the rats' ability to accurately place the forelimbs on the rungs of the elevated grid during locomotion on the foot-fault test. These data suggest that amphetamine may facilitate recovery when the requirements of the task produce a deficit in the initiation of locomotion but not when the animal is required to use somatosensory and proprioceptive cues to guide performance on the task. A second group of rats with smaller SMC lesions was evaluated with tactile-placing tests and the bilateral-tactile stimulation task. The forelimb placing reaction is elicited by unilateral tactile stimulation of the vibrissae or forelimb, whereas the ipsilateral asymmetry observed on the bilateral-tactile stimulation test has been interpreted as an impairment in processing stimuli presented on both sides of the body. On two measures of forelimb placing amphetamine produced a facilitation of recovery, but restoration of function was not observed during the period of drug intoxication. In contrast, amphetamine had no effect on recovery of function on the bilateral-tactile stimulation test. Taken together, these data suggest that the behavioral requirements of the task are an important factor in determining the facilitatory effects of amphetamine on recovery of function.